The mycophagous nematode, Aphelenchus avenae, fed and reproduced readily on carrot, periwinkle, tobacco and tomato callus tissues. Maximum populations developed approximately 1 month after inoculation with a rapid decline occurring 1 to 2 weeks later. Reproduction rates were much higher on non-differentiated tissues growing on modified White's D-medium than on semi-differentiated tissues growing on a synthetic medium. Tissues became resistant to the nematode when they were allowed to grow for 2 or 3 weeks previous to inoculation.
The nematode, Aphelenchus avenae Bastian, has been suggested to be a parasite of higher plants by a few investigators, but it is generally considered to feed only on fungi (Goodey, 1963 1959; Barker, 1964) have found that it reduced damage incited by certain fungi. Mankau & Mankau (1963) found A. avenae to reproduce on numerous phytopathogenic fungi. Goodey (1963) states that there is no conclusive evidence to support the supposition that A. avenae parasitizes higher plants.
The objectives of this study were (1) to determine the capacity of A. avenae to reproduce on callus tissues of higher plants and (2) to determine the effects of the medium and tissue differentiation on the rate of reproduction.
METHODS AND MATERIALS
Nematodes were obtained from a Kentucky bluegrass lawn and colonies initially established on Chaetomium indicum Corda. Preliminary tests on C. indicum which was growing on potato dextrose agar indicated the nematode reproduced most rapidly at 24-28° C. All subsequent experiments were carried out in 24° incubators.
Stock plant tissue cultures were maintained on the D-medium described by Hildebrandt & Riker ( 1958) or on the medium developed by Marashigo & Skoog ( 1962 ) . The D-medium contained coconut water while the latter, excepting the Bacto agar, was completely synthetic. Tissues used were: carrot (Daucus carota L. ) , periwinkle (Vinca ro.rea L. ), a single-cell clone of tobacco (Nicotiana tabacum L. X N. glutino.ra L.), Wisconsin 38 tobacco (N. tabacum), and tomato (Lycoper.ricon e.rculentum Mill. ) . Three ml of medium were placed in 10-ml test tubes or 30 ml in 150-ml pharmaceutical bottles. One clone of cells was grown in test tubes while two clones were grown in the bottles.
Adult nematodes used to inoculate tobacco callus initially were surface sterilized by two serial transfers to streptomycin sulfate ( 1 : 1000) and four to eight transfers to sterile water. Unless indicated otherwise, all tissues were inoculated with ten nematodes per container 2 to 4 days after being transferred. Each treatment was replicated six times in each of two trials. If the nematodes were plated out on potato dextrose agar and White's modified medium, no bacterial or fungal growth was obtained.
The rates of reproduction on the single-cell clone of tobacco were followed weekly for 4 weeks after inoculation. All other reproduction rates were determined at 4 weeks. Nematodes were extracted from the tissues by the Baermann funnel technique. After 2 days, the nematodes were drawn from the funnels and counted. Callus tissues were dried in an oven at 90° C for 2 days for dry weight determinations.
RESULTS
. A. avenae reproduced very rapidly on the single-cell clones of tobacco callus when growing on D-medium (Fig. 1) . The greatest population developed approximately 1 month after inoculation with a rapid decline occurring 2 to 4 weeks later. Only a few nematodes were recovered in 8-to 10-week-old cultures and the callus cells were completely destroyed. Dry weights of inoculated clones were considerably less than the controls at 1 to 3 weeks after inoculation with a decline in dry weight occurring in inoculated clones at 4 weeks (Fig. 1 ). This reduction in growth was evident after 1 to 2 weeks and was very striking 1 month after inoculation ( Fig. 2-A ) . The age of tobacco callus tissues greatly affected their susceptibility to the nematode. If 2-to 4-day-old clones were inoculated, A. avenae reproduced rapidly. The tobacco tissues became moderately resistant to the nematode if allowed to grow 7 to 10 days before the nematodes were introduced. When 2-to 3-week-old or older tissues were inoculated, the nematode rarely reproduced and induced little or no damage to the tissues.
While feeding, many nematodes appeared to become temporarily trapped in the tobacco cells (Fig. 2-B ) . Six to ten larvae were observed in some cells. Many of such cells also had one to several adults while others had none. Apparently, adults often deposited their eggs inside the cells. Upon hatching or entry through penetration, the larvae and adults moved about vigorously inside the cells. Attempts
